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PURPOSE

DESIGN OBJECTIVES

The purpose of this evaluation is to determine the volume of the drip pan associated with the
secondary containment of the Process Enclosure to ensure that it is large enough to contain a failure
of the largest single component by volume. Additionally, the stress tolerance in the secondary
containment plates and its welds need to be large enough to withstand the pressure and weight of
the fluid if full. The TSCR secondary containment consists of the drip pan, sump leak detector, and
sump pump. These components meet the requirements of Washington Administrative Code (WAC)
Chapter 173, Part 303, Section 640 (WAC-173-303-640) [Ref. 2.6] concerning the containment
boundaries for Tank Systems.

BACKGROUND

The single largest component by volume in the Process Enclosure is the Delay Tank. In the case of
a failure of the Delay Tank, the Low Activity Waste (LAW) will run into the drip pan located at
the base of the Process Enclosure. The drip pan contains a sump pump located in the center [Ref.
2.1]. The drip pan is sloped towards the center of the Process Enclosure so that the fluid will flow
towards the sump pump. If a failure does occur, the drip pan volume needs to be greater than that
of the Delay Tank, or 300 gallons [Ref. 2.2].

REFERENCES

H-14-111244 Rev. 2, TSCR Process Enclosure Layout General Arrangement

DS-1813-02 Rev. 1, Delay Tank Data Sheet

ASME Section Il, Part D, Materials, 2017 Edition

RPP-SPEC-61910, Rev. 1, Specification for the Tank-Side Cesium Removal Demonstration
Project

H-14-111280 Rev. 0, TSCR Process Enclosure Frame Weldment

Washington Administrative Code, Ecology and Department of Dangerous Waste Regulations,
Tank Systems, WAC-173-303-640

AISC, Steel Construction Manual, 4™ Edition
Perry’s Chemical Engineer’s Handbook, 7" Edition, Robert H. Perry, D.W. Green
Formulas for Stress and Strain, 5" Edition, Roark and Young

Design of Welded Structures, 1966, Omer W. Blodgett
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DESIGN CRITERIA/INPUTS AND ASSUMPTIONS

DESIGN INPUTS

The acceptance criteria for the allowable bending stress and allowable weld shear stress are the
following per Reference 2.7.

Allowable Bending = .6 * Yield Strength [Ref. 2.7]

Allowable Weld Shear = .3 * Ultimate Strength [Ref. 2.7]

Table 1: ASTM A36 Carbon Steel Properties [Ref. 2.3, Ref. 2.7]

Property Value Units
Ultimate Tensile Strength 58,000 PSI
Yield Strength 36,000 PSI
Allowable Bending Stress 21,600 PSI
Allowable Weld Shear Stress 17,400 PSI

Table 2: Liquid Properties [Ref. 2.4, Ref. 2.8]

Property Value Units
LAW Maximum Specific Gravity (SG) 1.35 -
Water Density (pwater) 8.34 Ibs/gal

ASSUMPTIONS

No reinforcing weld size is considered for conservatism.

The welding wire is considered to have the same properties as the base material for conservatism.
The inset volume where the sump pump is located is not included in the overall volume. The
subtracted volumes of the sump pump, leak detector, and level sensor are not included in the

calculation.

The drip pan plates are considered to act as one plate with all edges fixed. Uniform loading is
applied across the drip pan plates.
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4.0 ANALYSIS

4.1. VOLUME DATA

In order to calculate the volume, the following dimensions were taken of the components that
comprise the drip pan. The sump pump base inset volume was not included in the calculation, so
the dimensions were not recorded. The triangle shape cross sections account for the front/back
(east/west) slope of the drip pan. The following table corresponds to the drip pan components and
dimensions in [Ref. 2.1, Ref. 2.5, Ref. 2.7]. Figure 1 below highlights the location of the drip pan
within the secondary containment of the Process Enclosure and is outlined in red.

SECONDARY
CONTAINMENT

COLLECTION SUMP /
DRIP PAN

Figure 1: Process Enclosure Secondary Containment & Drip Pan
Table 3: Dimension Values of Drip Pan Components [Ref. 2.1, Ref. 2.5, Ref. 2.7]

Shape MELTS?;'::M Value (in.) Reference
Rectangle Length 320 2.1
Width 58.125 2.1
Height 3.875 2.1
Trapezoid Base 1 Length 320 2.1
Base 2 Length 8.50 21
Height 2 2.1
Width 58.125 2.1
Triangle 1 Base 38.75 21
Width 8.25 2.1
Height .1875 2.1
Triangle 2 Base 10.875 2.1
Width 8.25 2.1
Height .1875 2.1
4x2 Cross Member Supports Length 2 25
Width 58.125 2.5
Height 4 25
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41.1. Volume Calculation

The volumes of the shapes are calculated as follows.

VRectangle =L+«W+H

Where,
VRectangle ~ VOlume of rectangle
L Length
w Width
H Height

VTrapezoid =21E2, Hx*W

Where,
Vrrapezoia ~ VOlume of trapezoid
B1 Upper length of trapezoid
B2 Lower length of trapezoid
H Distance between two lengths
w Width

1
VTrian9161 = EBl *H W

Where,
Vrriangte, ~ VOlume of triangle 1
B Base of triangle 1
H Height
w Width

1
VTriang192 = EBZ *H*W

Where,
Vrriangte, Volume of triangle 2
B, Base of triangle 2
H Height
w Width
V' ax2cross =LxW=xH
Member Supports
Where,
Vaxz cross ~ Volume of supports
Member
Supports
L Length
w Width
H Height

RPP-CALC-62500 Rev. 2

72,075in.2
320 in.
58.125 in.
3.875in.

19,094 in.®
320 in.
8.50 in.
2in.
58.125 in.

29.97in3
38.75in.
1875 in.
8.25 in.

8.41in.2
10.875 in.
1875 in.
8.25in.

465.00in.3

2in.
58.125 in.
4 in.
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Eqgn. 1

(See Table 4)

(See Table 3)
(See Table 3)
(See Table 3)

Eqgn. 2

(See Table 4)
(See Table 3)
(See Table 3)
(See Table 3)
(See Table 3)

Egn. 3

(See Table 4)

(See Table 3)
(See Table 3)
(See Table 3)

Eqgn. 4

(See Table 4)

(See Table 3)
(See Table 3)
(See Table 3)

Eqgn. 5

(See Table 4)

(See Table 3)
(See Table 3)
(See Table 3)
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Table 4: Volume Values of Drip Pan Components

Component Volume (in3)
Rectangle 72,075
Trapezoid 19,094
Triangle 1 29.97
Triangle 2 8.41

4” x 2” Tube Cross Members 465

The final volume is calculated as follows. The coefficients in front of the volumes correspond to
the number of components in the area.

Vrectangte + Vrrapezoia T Vrriangte, T Vrriangte, =0 *V  ax2cross = 88,417 in?
Member Supports
88,417 in®
VDrip Pan — 7 = 382.76 gal
231 —
gal
42. WELDING CALCULATIONS
The weld strength along the edge of the drip pan must be analyzed to ensure it will maintain
containment of the LAW if filled to maximum capacity. The maximum weight that the drip pan
can contain is defined below.
WDrip Pan = VDrip pan *SG * Pyater Eqgn. 6
Where,
Wprip pan ~ Weight of Liquid in Drip Pan 4,309.49 Ibs
Vorip pan Volume of Drip Pan 382.76 gal
SG Specific Gravity of LAW 1.35
Pwater Water Density 8.34 Ibs/gal
The weight of the LAW in the drip pan is distributed evenly over the entire 320 in. x 58.125 in.
area. The ends and sides of the drip pan are fixed. The maximum stress in the sump pump plates
will be in the center.
a =320 in.
b = 58.125 in.
Z =551

b

The ratio of ato b is 5.51. Per Reference 2.9, any ratio over 2.0 is treated the same.
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Per Reference 2.9:

Br=S5[]

B, is dependent on the ratio of a to b as defined above.

AVANTech, Incorporated

_ WDrip Pan
e,
S
q=.232—
bZ
OMax Center = Blth Eqn.7
Where,
Omax center ~Max Stress at Center of the Drip Pan 6,270.53 psi
q Load per Unit Area 232 psi
b Width of the Drip Pan 58.125 in.
t Thickness of the Drip Pan Plates 251n.
The bending stress in the drip pan is less than the allowable defined in Table 1. The weight will
also be evenly distributed along the width of the drip pan and the angle iron supports located
underneath the drip pan are not included in the analysis. This will add additional support and
strength to the drip pan.
The drip pan is to be welded all around using 1/8” square welds. For conservatism, only the length
of the drip pan is to be considered. This gives a total weld length of 640 in. Reference 2.10 defines
that the allowable force on a fillet weld for 1 in. is:
f=.707wt Eqgn. 8
Where,
f Allowable Force on Weld 1,537.73 Ibs/in
1) Leg Size of Fillet Weld 125 in.
T Allowable Weld Shear Stress 17,400 psi
The force per inch for the weld length can be determined based upon the total weld length and the
maximum weight the drip pan can contain.
S.F.= Llwed Eqgn. 9
WDrip Pan
Where,
S.F. Drip Pan Weld Safety Factor 228 [-]
Lwetd Total Weld Length 640 in.
f Allowable Force on Weld 1,537.73 Ibs/in
Worip pan ~ Weight of Liquid in Drip Pan 4,309.49 Ibs

The weld strength of the drip pan has a large safety factor based upon the allowable force per inch
as defined in Ref. 2.9. The drip pan is more than adequate to contain the maximum volume of the
LAW if failure of the Delay Tank occurs.
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5.0 CONCLUSIONS

51. VOLUME CALCULATION

The drip pan can contain 382.76 gallons of fluid, which is approximately 1.27x more than the 300
gallons of fluid contained in the Delay Tank; therefore, the size is sufficient.

52. WELDING CALCULATION

The stress in the secondary containment plates and welds are less than the defined allowable stress
and is therefore adequate for the drip pan in the Process Enclosure.

RPP-CALC-62500 Rev. 2 Page 10 of 10



